Use of bisphosphonates for the treatment of bone metastasis in experimental animal models.
Therapeutic effectiveness of bisphosphonates (BP) on bone metastases in patients with cancers including those of the breast and prostate has been well documented. However, there are still many important questions that remain unsolved or controversial. To obtain answers for these questions that are not readily addressed in a well-controlled manner in clinical studies, we have developed two animal models of bone metastasis (orthotopic and experimental). Using these models, we studied the effects of BP alone or in combination with anti-cancer agents on the metastasis of breast cancer to bone and visceral organs. In addition, we also determined the effects of BP on osteosclerotic metastases. We found that BP impaired the progression of bone metastases primarily through enhancing apoptosis in osteoclasts and breast cancer cells colonized in bone. In some situations, however, BP alone increased metastases in visceral organs including liver and adrenal glands. However, combination of BP with anti-cancer agents enhanced the suppression of tumour in both bone and visceral organs, leading to prolonged survival of tumour-bearing animals. Of potential importance, preventative administration of BP inhibited the development of eventual osteosclerotic bone metastases. These results suggest that BP exhibits diverse beneficial effects on osteolytic and osteoblastic bone metastasis and non-bone organ metastasis in breast cancer when administered appropriately. They also suggest that the animal models of bone metastasis described here allow us to produce clinically- relevant information that is useful for the design of optimal regimens of BP for the treatment of breast cancer patients with bone and visceral metastases.